The aberration-corrected STEM provides quantitative information on atomic positions, species and chemical bonding with new levels of precision and sensitivity. Multiple signal channels are available, some simultaneously, including the high-angle ADF signal, the phase contrast signal with an axial detector, an annular bright field signal [1] and spectroscopic images. Such data can be directly compared with density functional calculations to reveal the atomistic origins of interfacial properties.
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Complex oxide interfaces present the most challenging systems, with many possible structural distortions and mixed valence electronic systems. With an aberration-corrected STEM, good quality bright field phase contrast imaging becomes possible, allowing quantitative measurement of column locations, including light elements [2] . Figure 1A shows a bright field image of a BiFeO 3 -La 0.7 Sr 0.3 MnO 3 (BFO/LSMO) interface obtained with a VG Microscopes HB603U STEM operating at 300 kV. Light O columns can be seen as small dark spots between the larger dark spots of the cation columns [3] . From the angles between adjacent O column positions the local octahedral tilts can be determined, after correction for local image distortion by comparison to the cation-cation angles. In this way an accurate map of octahedral tilts can be extracted, as shown in Fig. 1B . The checkerboard nature of the tilts is quite apparent, as expected from the bulk structure, shown schematically in Fig. 1C . The magnitude of the tilts is progressively suppressed near the interface with LSMO, as shown in Fig. 1C , which is expected to influence local electronic properties. Indeed, the interface region shows up in EELS as having electronic properties different from either BFO or LSMO [2] . Quantitative measure of lattice parameter is also possible directly from the Z-contrast image, and the same region shows an anomalous lattice expansion normal to the substrate [3] .
Spectroscopic imaging provides an alternative means to measure octahedral tilts. Although signal levels are lower, atomic-resolution maps can now be obtained with high efficiency. Equally challenging are amorphous/crystal interfaces, since light atom positions cannot be seen in amorphous materials at today's resolutions. However, information on heavy atom positions can be extracted quite simply, as shown in Fig. 3 . In all these examples, theoretical modeling is the key to linking observed atomic and electronic structures to interfacial properties. 
